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This paper examines the similarities and differences between the manufacturing and the service 
sectors in terms of market power and productivity dispersion, using data of Japanese automobile manu-
facturers and dealers. Applying a newly developed approach proposed by Martin (2010), we estimate the 
firm-specific productivity and mark-up under imperfect competition, and discuss features of them by in-
dustry. From those estimates, we find that both industries have similar relations between productivity 
and mark-up, and their transition probabilities are almost the same. On the other hand, the roles of in-
dustries in the production process or the conditions of market competition are different between those 
industries. In addition, the relations between business scale and productivity are conflicting. As a whole, 
the implicit assumption that the service industries are structurally different from manufacturing is con-
troversial. However, ignoring the differences in the conditions of their market competition possibly gives 
significant bias to the policy implications.
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1.?Introduction
Recently, economists and policymakers have devoted a lot of attention to productivity growth in the 
service sector. For almost four decades since the early 1960s, service industries had been considered 
less productive or stagnant and this ?productivity paradox? was a key topic in empirical economics1. 
However, a revival of economic growth in the U.S. driven by productivity growth in the service sector 
in the late 1990s and the early 2000s made these views obsolete. It revealed that the service sector is 
not always stagnant and that productivity growth plays a decisive role in achieving further macroeco-
nomic growth in advanced economies. Many papers have been dedicated to understanding the factors 
causing this productivity growth, such as information and communication technologies (ICTs), labour 
market flexibility, and deregulation. In addition, the experiences that other advanced economies in Eu-
rope and Japan failed to follow the U.S. sled light on the role of intangible assets2.
In those papers, many researchers and policymakers consider that manufacturing and service pro-
* This work was supported by JSPS KAKENHI Grant Number 22653032.
† Waseda Universityand RIETI, e-mail: akato@aoni.waseda.jp
1? Canadian Journal of Economics Vol. 32, No.9 (1999)
2? Corrado, Hulten and Sichel (2006a), Bloom and van Reenen (2007), and Miyagawa et al. (2010)
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duction are different activities. However, that approach is really controversial because the actual pro-
duction is an intricate process of both manufacturing and service activities. Manufacturing firms usu-
ally include service production in their production process. Similarly, many forms of services are 
provided relying on manufactured products. It indicates that the industry classification should be care-
fully discussed to reflect these actual production processes at the aggregated levels. In addition, it is 
meaningful to examine productivity of closely related industries between both manufacturing and ser-
vice sectors in empirical micro-econometric analysis. Without the activity level data in firms, it can be 
an alternative approach to examine these complicated relationships.
In this paper, we discuss the latter issue using firm-level data of the Japanese automobile related in-
dustries: automobile manufacturers including parts and accessories (henceforth, Makers), and auto-
mobile dealers (henceforth, Dealers). As is well known, the automobile manufacturing sector is a lead-
ing industry in Japan, and is thought to be highly productive and innovative. In addition, Makers and 
Dealers are closely tied. For example, Makers usually make their production plans following informa-
tion about customers? preference, in order to assemble vehicles as semi-tailor made products. On the 
other hand, Dealers propose various plans of purchasing to customers based on production capacity of 
Makers3. Thus examining these industries allows us to further investigate this issue. Applying a newly 
developed econometric approach by Martin (2010) to these industries, we estimate the firm-specific 
mark-up and productivity, and examine their dispersion and market structures.
The outline of this paper is as follows. In section 2, we briefly explain the model and estimation 
method which we apply. Section 3 describes data used. In section 4, we discuss the empirical results 
and their implications. And the conclusions are in the last section.
2.?Model
This section briefly describes the model and methodology used for estimating the firm-specific pro-
ductivity and markup simultaneously. In this paper, we rely on an approach proposed by Martin 
(2010). First, we assume that a firm follows a simple form of Hicks neutral production function,
  
γ
i i iQ   A f (Χ )＝   (1)
where Qi, Ai, Xi are quantity of output, Hicks-Neutral technology, a vector of inputs, respectively. γ is 
the degree of returns to scale and4 γ?0. Secondly, the utility of a representative consumer is denoted as 
the following differentiable non-convex function,
 U   U Q  Y,＝   (2)5
3? This is relevant for new car sales. Dealers also have another market for used cars.
4? In this paper, the term, product also include service provided by firms.
5? Caplin and Nalebuff (1991)
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where Q?  is a m×1 vector of quality evaluated units (Q? i) of the consumed products, and Y is income6. 
Q? i?ΛiQi (the product of consumer?s valuation of the quality (Λ) and the quantity (Q) for firm i?s prod-
uct). Suppose each firm faces downward sloping demand curves conditional on actions of other firms, 
then the demand function is written as Qi?D(Pi) and the price elasticity of demand for rm i?s product 
is obtained as σi??(? lnD(Pi)/? lnPi)7. The markup of firm is defined as μi?(1/(1?1/σi)).
Combining equation (1) and (2), the revenue function is represented as follows8,
   

  i Xi i i i i i i i
i iX K
r s x k r γ k λ a εμ μ
1 1－ － ＝ ＝ ＋ ＋  
 
(3)
where lower case variables denote logs of deviation from the reference firm for each variable and r, s 
and x are respectively the total revenue, the share of variable factors and inputs except for capital (k)9.
Following various existing models, capital is assumed to be fixed for the short run while other inputs 
are temporarily adjustable. Using them, firm-specific quality adjusted productivity is represent as ωi?
(λi?αi).
In equation (3), we cannot directly estimate ω because it is thought to be correlated with capital. Fol-
lowing the literature such as Olley & Pakes (1996), Levinsohn and Petrin (2003), Bond and Söderbom 
(2005), and Ackerberg et al. (2006), we estimate it by a control function approach. Here we use capital 
and net revenue to approximate ω. Because of data restriction, we can only estimate ω/γ. Since γ is as-
sumed constant across firms, it gives no bias in discussion below. On the other hand, markup is repre-
sented as a function of revenue share and variable input factors without price information. That is,
    
i
xi xi i
i i
F
s sμ X
1ln1 Ψ
ln
Χ
－
＝ ＝  
 
(4).
where F is the production function. Since the functional form of Ψ(·) is also unknown, it is approxi-
mated in the same manner to ω. For markups, we obtain μ/γ as well as the firm-specific quality adjust-
ed productivity.
3.?Data
For this research, we construct the dataset based upon the Basic Survey of Business Structure and 
Activity (BSBSA) for the period between 1995 and 200510. This is a complete enumeration for firms 
whose workers are more than 50 or capital is over 30 million Japanese yen in manufacturing and vari-
ous service industries. From this statistics, we use total sales as data of total revenues of firms. The 
proxy of accumulated capital is the tangible fixed assets. Labour input is calculated as man-hours11. 
6?  m is the number of differentiated products.
7? Pi denotes the price level of firm i.
8? Klette (1999) and Martin (2008)
9? Our estimation implicitly assumes that the price of each input is identical across firms. Although this assumption is very re-
strictive and ad hoc, Eslava et al. (2005) reveals that ignoring input prices give little effects on productivity estimation using 
Columbian data. 
10 This statistics is annually compiled by the Ministry of Economy, Trade and Industry (METI) Japan
11 The data of working hours are available from Monthly Labour Survey.
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Following Morikawa (2010), we separately calculate regular and contingent workers and add them up. 
In addition, the total wage is used as the labour cost. As a proxy for intermediate inputs, the amount of 
purchase is sometimes used. However, we do not follow it because that data includes many zeros and 
blanks. Instead we construct that variable from financial data following Tokui, Inui and Kim (2007) 
and Kim, Kwon and Fukao (2007),
Intermediate Input?COGS?SGA?(TW?Dep?T & D),
where COGS, SGA, TW, Dep and T&D are the cost of goods sold, the selling and general administra-
tive expenses, the total wages, the depreciation and the tax and dues, respectively. In constructing our 
dataset, we rule out the firms that report zero or negative values as the number of regular workers, the 
tangible fixed assets, total wage, or intermediate inputs. In many existing papers, capital stock data are 
constructed by subtracting the land from the tangible fixed assets. However we do not follow them be-
cause we consider the location of (or access to) business possibly has a crucial role in production, and 
the land value can capture such information.
4.?Empirical Results
In this section, we discuss empirical results and their implications. We focus on the following issues: 
1) Are there some differences in the distributions of productivity and mark-up levels between Dealers 
and Makers, 2) What relations can we find between productivity and market power, 3) Are there some 
differences in the transition dynamics between them, and 4) Is business scale or employment structure 
related to productivity and pricing power?12. From these analyse, we discuss similarities and differenc-
es of Dealers and Makers, and obtain reliable implication.
The first issue is related to the question of whether productivity of manufacturing firms is higher 
than that of service firms as generally believed. Although this view widely prevails, it is somewhat con-
troversial because of conceptual and methodological problems. In order to examine this issue, we esti-
mate productivity and mark-up using a combined data of Dealers and Makers. Figures 1-1 and 1-2 
show the distributions of them. They indicate that productivity distributions are similar between Deal-
ers and Makers while mark-up distributions are very different. Obviously, Makers obtain higher pric-
ing powers than Dealers13. It might reveal that Dealers and Makers have different roles in sets of pro-
duction processes if both firms are highly correlated. In this case, the above largely accepted view is 
meaningless because the lower TFP of the service sector in conventional approaches such as an index 
number approach only means that it does not have roles to obtain higher pricing power in the whole 
production process.
12 The foreign capital ratio is not examined because most of the firms in Dealers do not accept foreign capital at all and compari-
son between domestic and foreign firms is somewhat controversial.
13 The differences of the price levels between industries are not crucial because they are relatively stable during the examined pe-
riod. 
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On the other hand, it possibly reflects the differences of the conditions on competition between 
Dealers and Makers. If it is even more difficult for Dealers to differentiate their products than Makers, 
the mark-up levels of Dealers tend to be lower than those of Makers. This view seems to be reasonable 
to some extent because Makers likely specialise certain technologies or products while Dealers usually 
compete each other in more generalised markets including used car markets. Even in this case, the 
general view is less supported as well because productivity of Dealers is not significantly lower than 
that of Makers. These discussions reveal that productivity analysis might give an irrelevant implication 
if the mark-up is ignored.
P-value (Makers? Dealers): 0.000
Figure?1-1.?Distribution of Productivity Levels
P-value (Makers? Dealers): 0.000
Figure?1-2.?Distribution of Mark-up Levels
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For the second issues, we estimate both performances industry by industry. Figures 2-1 and 2-2 
show the results. They reveal that the correlations between mark-up and productivity are similar be-
tween Dealers and Makers. It means that these industries have the similar properties on the profit 
maximisation activities. As a whole, the productivity levels of firms with respect to their mark-ups are 
scattered as inverse U-shape distributions in both industries. In addition, the dispersion of productivi-
ty levels is larger for the firms with higher mark-ups than those with lower ones.
These results imply that increasing in the firm specific mark-up does not always result in improving 
the productivity level. Rather, firms seem to have various strategies to pursue their profit maximisa-
tion. Some firms focus on improving their productivity at the expense of their pricing power. These 
firms are thought to provide more standardised or substitutable products. Others put much weight in 
Figure?2-2.?Correlation between Productivity and Mark-up for Makers
Figure?2-1.?Correlation between Productivity and Mark-up for Dealers
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obtaining larger pricing powers through differentiation. Those firms possibly use less efficient technol-
ogies for mass production14. In both manufacturing and service industries, both groups of firms coex-
ist. On the other hand, firms with relatively smaller market powers are also less productive in both in-
dustries. It implies that there is a threshold point of the mark-up levels to join the pricing power or 
productivity competition for each industry. In addition, the finding that the mark-up distribution for 
Makers is larger than that for Dealers is thought to support the hypothesis in the previous paragraph 
that Makers are more likely differentiated than Dealers.
The third issue is examined by transition matrices. Tables 1-1 and 1-2 obviously show that the tran-
sitions of firms are similar between both industries with respect to productivity. In both industries, 
neither a leapfrogging nor a free fall is detected. It means that relative levels of firm-specific productiv-
ities are persistent. In particular, the probabilities on the top and bottom edges of the diagonal are 
14 For example, firms providing luxury brand items seem to follow this strategy. 
Table?1-1.?Transition Matrix of Productivity for Dealers
Table?1-2.?Transition Matrix of Productivity for Makers
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higher than those on the middle. These tables also imply that such persistency is not affected by a 
business cycle because the transition probabilities are not significantly changed between the later half 
of the 1990s (recession) and the early half of the 2000s (boom). These results cast doubt on views that 
manufacturing industries are Schumpeterian-innovative while service industries are more stagnant.
As well as productivity, relative levels of firm-specific mark-ups are also persistent. Tables 2-1 and 
2-2 show the transition probabilities of them. In particular, firms in the bottom group of Makers are 
more likely to stay the same group. It means that it is quite difficult for firms to slip out of the position 
where their price making power is lowest once they fall in. In addition, this finding implies that it is 
difficult for those firms to take the productivity strategy since they are also less productive as we dis-
cussed. Interestingly, the percentage that firms continue to stay in the bottom range is higher in Mak-
ers than Dealers. It indicates that the fetters of poor pricing powers are tighter in the former than the 
latter.
As the fourth issue, we examines if the larger firms are more productive than the smaller ones and if 
Table?2-1.?Transition Matrix of Mark-up for Dealers
Table?2-2.?Transition Matrix of Mark-up for Makers
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increase in contingent workers has a positive correlation with productivity. For the first question, there 
is a complicated view. It is not always thought that the productivity of the small firms is lower than that 
of the large firms in the manufacturing sector while the small firms which account for the lion?s share 
in the retail trade industry are considered to make that industry less productive15. On the other hand, 
the second question is highly related to the issue of the structural change of the employment. To dis-
cuss them, we separate firms in each industry into three groups with respect to their business scale and 
their shares of contingent workers.
Figures 3-1 and 3-2 show the kernel density of those groups. In these figures, 1, 2 and 3 are corre-
sponding to small, medium and large, respectively. T and M also represent TFP and Mark-up, respec-
tively. These figures give complicated views. For business scale, the productivity of the large firms is 
higher than those of others in Makers while Small?Medium?Large in Dealers. On the other hand, 
the large firms have the higher mark-up levels than those of others in both industries. Although the in-
terpretation of these results is limited because our data do not include the firms whose workers are less 
than 50 or whose capital are less than 30 million Japanese yen, they imply that the view that the small 
firms are less productive is not always confirmed for the retail trade industry. The results indicate that 
the large firms have advantages for pricing powers rather than productivity.
For the second question, Figure 3-2 reveals that increase in the contingent workers is not positively 
correlated with productivity or market power in both industries. Instead, for Makers, the larger share 
of the contingent workers seems to be negatively correlated with the performances. This finding gives 
an important implication. Although firms have expanded the share of the contingent workers to re-
duce costs, those efforts do not yield better performances in more differentiated markets. For Dealers, 
it is difficult to find a consistent relation between them. It implies that those efforts do not always re-
sult in higher performances even in more generalised markets. These findings should be noted for fur-
ther discussion about the reform of the labour market.
5.?Concluding Remarks
In this paper, we estimate the firm-specific mark-up and productivity under imperfect competition 
for automobile manufacturers and dealers, and discuss the similarities and differences between them 
using those estimates. Our findings reveal the basic properties on their profit maximisation activities 
and the transition dynamics are very similar each other. Some firms pursue the profit maximisation 
through productivity improvement for mass production while others do it through increasing their 
pricing powers. Since their profit maximisation activities are significantly diversified, we should care-
fully consider for what groups of firms a certain policy supports in devising industrial policies. In ad-
dition, the relative positions of firms with respect to both productivity and mark-up are very per-
sistent. It indicates that the view that the manufacturing sector is more Schumpeterian-innovative than 
15 McKinsey Global Institute (2000) 
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Figure?3-1.?Business Scale and Performance
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Figure?3-2.?Employment Structure and Performance
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the service sector is very controversial. It also gives a bias to the policy implication of the productivity 
analysis if ignored.
On the other hand, our estimates also show that the distributions of the firm-specific pricing powers 
are very different between Makers and Dealers although those of the productivity are not much differ-
ent. It might reflect the difference of their roles in the whole production process or the differences in 
the conditions of their market competition. In addition, the correlations between business scale and 
productivity are heterogeneous between them as well. The relations between the employment struc-
ture and the firm performances are not consistent between them, either.
These findings imply that the simple separation between the manufacturing and the service sectors 
in the productivity analysis are not much meaningful. Instead, it is important to examine it by careful-
ly considering the roles of the industry in the whole production process and the structures of their 
markets.
Although this paper provides some additional contributions for productivity analysis, there are still 
some remained problems. First, the assumption of the identical degree of returns to scale is somewhat 
controversial. For further discussion of productivity analysis, we should examine the possibility that is 
varies between and within industries. Secondly, we do not directly examine the causal relations be-
tween the performances and properties of firms by a regression analysis because of some methodologi-
cal problems. But, it is better to devise an econometric analysis to obtain more robust implications. 
Furthermore, we should integrate our analysis into the input-output analysis and obtain a comprehen-
sive view. All of them are the future research topics.
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